IT was reported by Andreini, Drasher and Mitchison (19,5115) 
Infection developed at the site of the graft in a few animals, and these were promptly killed and excluded from the experiment. Freedom from infection in the remaining mice was confirmed by histological examination of the tumour at the end of the experiment.
The spleen was removed immediately after death, weighed to the nearest 0.001 g., and then cut into two approximately equal pieces. One piece was used for histological study, some sections being stained with haematoxylin and eosin, some with Unna-Pappenheim stain, and some by silver impregnation using Marshall's (1956) modification of the Weil-Davenport method. The other piece was weighed and then gently broken up in Hanks' solution in a hand-operated glass homogenizer. The number of nucleated cells per cu.mm. in the resulting suspension was determined with a haemocytometer after dilution with 2 per cent acetic acid, and the total number of cells which would have been obtained from the whole spleen was estimated by calculating CVM/m where C = haemocytometer count (cells/cu.mm.); V = volume of cell suspension; M= weight of whole spleen; m -= weight of part of spleen used to prepare cell suspension.
Irradiation
The irradiation was given with a 230 kv Westinghouse machine (15 ma., 0.5 mm. Cu + 1 mm. A1, half-value layer 1.2 mm. Cu; focus-skin distance 50 cm.) under conditions of maximum back scatter. The dose rate was 149 r/min., measured in air at the surface of the animal nearest the tube. Approximately 4 per cent of our A-strain female mice which are set aside for breeding develop spontaneous mammary cancer (Fig. 1) . The spleen weight and spleen ratio (i.e. 1000 x weight of spleen/weight of animal)
for three animals bearing large spontaneous tumours are shown in the second category of Table I ). Comparing these by Student's t test with the corresponding values for normal A females, shown in the top category of Table I, we have for the absolute spleen weights, t = 7.56, n = 6, P < 0.001; and for the spleen ratios, t = 3.70, n = 6, P < 0.02. Both differences are thus significant at the conventional 5 per cent level despite the fact that in calculating the spleen ratios the weight of tumour-bearing animals includes the weight of the tumour.
Histologically the spleens of the tumour bearing animals showed changes of the kind associated with response to antigenic stimulation (Fig. 8) . The Malpighian follicles were of normal size or slightly enlarged, and contained many activated lymphoid cells. The red pulp contained many pyroninophilic cells conforming to the description of immature plasma cells. There was no increase in the metalophil cell population and no evidence of extramedullary myelopoiesis.
A-strain and A-hybrid mice receiving A-strain tumour transplants Transplants of A-strain mammary carcinomata ( Fig. 2 and 3 for the splenomegaly. The absolute polymorphonuclear and lymphocvte counts sometimes showed a temporary fall, but by the fourteenth day were usually moderately increased in comparison with the value in the same animal before transplantation (Table 11 ). The mean number of nucleated cells obtained from the marrow of one femur 14 days after transplantation was 63 per cent of that obtained from control mice (Table 111) , and the difference is significant at the 2 per cent level (t 3.00, n = 8, P < 0.02). Transplants of A-strain mammary carcinomata to untreated ASW and CBA mice did not increase in size and by 14 days were almost completely necrotic. Some ASW mice which received transplants were kept for 3 months but there was never any reappearance of the tumour. Mice killed 2 weeks after transplantation showed no increase in either the absolute or relative spleen weights (Table V) , and little or no change in histological appearance. On the other hand, a greatlv enlarged lvmpli node (mean weight 22 mg.) was found regularly in the ipsilateral axilla. Ifistological examination showed complete loss of the normal follicular architecture of the node associated with local accumulations of plasma cells, many of which appeared to be immature.
In ASW mice which received 550 r whole body irradiation before transplantation, grafts of tumours which were rapidly destroyed in normal ASW mice without causing splenomegaly grew progressively for a week or more and still contailied viable looking tissue on histological examination 14 davs after transplantation. As will be seen from Tables V and VI, the absolute and relative spleen weights were all greater than in iiormal ASW mice, and a fortiori greater than in irradiated controls which did not receive grafts (Fig. 4) (Fig. 10) , and we attribute this fact, and also the absence of iiicrease in the total nucleated spleen cell count, to cellular damage caused by the irradiation.
Irradiation in a dosage of 3.50 r was tested with two tumours. It had no apparent effect with one, but some effect with the other. The effect of 550 r,",-hole bodv irradiatioi-i on tumour survival, and also on the absolute and relative spleen weights in tumoiir recipients 14 days after tralisplantation, was verv (yreatlv reduced if the reciljients were given in addition aii intravenous injectioi-i of 50 million spleen cells from an ASW mouse which had been immtinized m-ith a transplant of the same tumotir 15 days previouslv (Table  VI) .
DISCILISSIO-LN
In these experiments an increase in absolute and relative spleeli weight, associated with histological changes in the spleen characteristic of antigellic stimulation, was regularly observed in mice in which a tumour grew progressively, at least for a few days. This occurred (1) with spontaneous tumours, (2) with tumours transplanted within the strain of origin or to Fl hybrids of this and another inbred strain, On the other hand, when a tumour was transplanted to a mouse in which it did not appear to grow progressively even temporarily, while there was regional lymph node enlargement, the absolute and relative spleen weights, and the splenic nucleated cell count, remained within normal limits. This occurred when the recipient was an untreated mouse of a non-susceptible strain, or an irradiated member of such a strain which had been re-equipped with spleen cells from an isogenic animal which had rejected a graft of the same tumour.
Two explanations may be suggested for the correlation between progressive tumour growth and splenomegaly.
The first is that the changes observed in the spleen were a manifestation of a reaction to damage caused by the tumour. The mild anaemia which was observed in some of the tumour-bearing animals did not seem to provide a sufficient explanation, but other forms of damage of a less obvious kind cannot be entirely excluded.
The second explanation, which accords well with the histological findings, is that the splenic changes were a manifestation of an immunological reaction evoked by antigens liberated from the tumour. This would imply firstly that the tumours under investigation possessed at least one antigen not represented in the normal tissues of the strain of origin, and secondly that in non-susceptible animals the local reaction and the reaction in the regional lymph nodes was so effective that the tumour was destroyed before the spleen was exposed to sufficient antigenic stimulation to show morphological evidence of immunological activity.
The hypothesis that a tumour may differ immunologically from the host in which it originates, not merely in the sense of lacking some of the antigens present in normal tissues but in possessing antigens which normal tissues lack, has important implications because, if true, it provides a rational basis for attempts to forge immunological weapons for use against cancer. It dates from the work of Lumsden in the period between the two world wars (for review see Woodruff, 1960 ). Lumsden's interpretation of his results has been severely criticised but the concept of tumour specific antigens has been put forward again more recently by Kidd (1946) , Gorer and Amos (1956) , and others (see Snell, 1958) .
The subsidiar hypothesis that a chronic antigenic stimulus is needed to produce gross changes in the spleen appears reasonable, but there do not appear to be any reported transplantation experiments which tell decisively for or against it.
It is possible to construct a variant of each of the explanations considered above, and attribute the splenomegaly in the tumour-susceptible animals to injury or antigenic stimulation caused by a tumour virus. The low incidence of mammary carcinoma in our A-strain mice makes it extremely unlikely that they carry the Bittner factor, however, and the failure to produce splenomegaly in adults with cell-free tumour extracts, or in immature animals with splenic cells from tumour-bearing adults, also tells strongly against a virus as the causal agent. 
